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Summary

To investigate the effects of antihypertensive drugs on hemodynamic and sympathetic nerve re-
sponses to exercise, graded ergometer exercise tests were performed before and after two-week
administration of nifedipine, captopril and metoprolol in 18 patients with essential hypertension. The
arterial pressure, heart rates (HR), and left ventricular functions as obtained by echocardiography,
and the plasma norepinephrine (PNE) levels, were evaluated at rest and during submaximal exercise
before and after two-week treatment with nifedipine (40 mg/day, 5 cases), captopril (37.5~75 mg/day,
6 cases) and metoprolol (60 mg/day, 7 cases).

These 3 drugs significantly reduced systolic (SBP) and diastolic (DBP) blood pressures but
caused no significant changes in resting PNE levels. Nifedipine produced no significant changes in
HR and cardiac output (CO) at rest, but augmented the increase in HR (4HR) and SBP (4SBP) during
submaximal exercise. The increase in PNE (4PNE) was also augmented by nifedipine. Captopril re-
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duced left ventricular end-diastolic volume and CO without changes in HR and fractional shortening
(FS) at rest; whereas, it did not affect ZHR, 4CO, 4SBP or 4PNE during exercise. Metoprolol reduced
HR and CO at rest, and also resulted in a decrease in 4FS and 4CO during submaximal exercise.
ASBP was unchanged and 4PNE was increased by treatment with metoprolol.

These results indicate that, in hypertensive subjects, the effects on the hemodynamic and sym-
pathetic nerve responses to exercise are different among these 3 antihypertensive drugs despite their

identical effects on blood pressure.
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Table 1. Nifedipine-, captopril-, metoprolol-treated groups

Nifedipine Captopril Metoprolol

No. of cases 5 6 7
Age (yrs) 43+4 49+2 43+5
Male/female 41 51 6/1
Blood pressure (mmHg)

Control period 160+8/101+4 159+5/104+4 152+5/96 +4

After treatment 136+4/ 88+5 14443/ 96 +4 138+5/87+6
Exercise duration (min)

Control period 9.3+1.3 +0. 8.7+0.5

After treatment 905+0.9 +0.1 9.0+0.4

mean+SEM
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Fig. 1. Exercise echocardiogram.
Dd =left ventricular dimension at end-diastole; Ds=left ventricular dimension at end-systole.
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meant SEM, *P<0.05, *xP<0.01
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Fig. 2. Changes in blood pressure during exercise in nifedipine-, captopril- or metoprolol-

treated groups.
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Fig. 3. Changes in heart rate during exercise in nifedipine-, captopril- or metoprolol-
treated groups.
Ex=exercise; Rec=recovery.
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Fig. 4. Changes in fractional shortening during exercise in nifedipine-, captopril- or meto-

prolol-treated groups.
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Fig. 5. Changes in cardiac output during exercise in nifedipine-, captopril- or metoprolol-

treated groups.
Ex=exercise; Rec=recovery.
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Fig. 6. Changes in plasma norepinephrine during exercise in nifedipine-, captopril- or

metoprolol-treated groups.
NE =norepinephrine.
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